WHAT'S KNOWN ON THIS SUBJECT: Food insecurity has been linked to childhood obesity in a number of studies. Few studies have explored potential pathways through which food insecurity is related to child weight, especially in low-income families with young infants.
. This concern mediated the relationship between food insecurity and both restrictive (P = .009) and pressuring (P = .01) feeding styles.
CONCLUSIONS: Increased concern about future overweight and controlling feeding styles represent potential mechanisms by which food insecurity could be related to obesity. Obesity prevention should aim to decrease food insecurity and to reduce controlling feeding styles in families who remain food insecure. Food insecurity is defined as the limited or uncertain availability of nutritionally adequate and well-tolerated foods, or the ability to acquire such foods. 1 With increasing numbers of US families living in poverty, rates of households reporting food insecurity are high. 2 The Supplemental Nutrition Assistance Program and the Special Supplemental Food Program for Women, Infants, and Children (WIC), although not meant to alleviate all food needs, are designed to provide supplemental support to lowincome families. Despite this support, food insecurity remains as high as 37% among participants in these programs. 3, 4 Given the current overlap between communities with high rates of food insecurity and those with high rates of obesity, extensive research has been conducted to better understand the relationship between food insecurity and weight. In adults, food insecurity has been clearly associated with increased obesity, particularly in women. 4, 5 In children, many studies have demonstrated increased risk of obesity, [6] [7] [8] [9] [10] [11] [12] [13] although the results have been mixed. 4, 5, [14] [15] [16] [17] [18] [19] Less research has explored potential pathways through which household food insecurity is related to child weight, especially in families with young infants. Given that Hispanic infants are more likely to be overweight than infants of other ethnicities 20 and to live in foodinsecure households, 2 it is particularly important to understand these potential pathways in this high-risk group.
Research has suggested a model through which 3 aspects of parenting have been related to childhood obesity. [21] [22] [23] These include: (1) parent feeding practices; (2) parent controlling feeding styles; and (3) the influence of perception and attitudes about child weight on these parental feeding practices and feeding styles. Most studies on parenting and child obesity focus on older children, and few incorporate food insecurity.
Studies of food insecurity and feeding practices found that food-insecure households consume more low-cost, high-energy-dense foods, 24 more highenergy supplements, 25 had fewer food supplies, 26 and focus on "quantity" rather than "quality." 27 Fewer studies have looked at food insecurity and parent feeding styles, both restrictive and pressuring. Restriction occurs when parents try to limit their child' s intake even if the child is hungry. Pressuring occurs when a parent encourages intake even if the child is not hungry. Food-insecure mothers of schoolaged children were shown to exhibit both pressuring and restrictive feeding styles 25 and were more likely to worry that their child eats too much compared with food-secure households. 28 To the best of our knowledge, no studies have explored the relationship between food insecurity and maternal perceptions and attitudes regarding their child' s weight. We found only 1 previous study looking at potential pathways linking food insecurity and feeding in infants; however, this study did not focus on low-income Hispanic mothers with infants in their first 6 months. 29 We therefore sought to study the relationship between household food insecurity and maternal controlling feeding styles, infant feeding practices, and perceptions and attitudes about their infant's weight in lowincome, primarily Hispanic mothers of young infants participating in WIC. We hypothesized that: (1) mothers from food-insecure households would be more controlling over their infants' feeding practices than mothers from food-secure households; (2) mothers from food-insecure households would have more early obesity-promoting feeding practices; and (3) these relationships would be mediated by maternal perception and attitudes about infant weight.
METHODS

Study Design and Sample
We performed a cross- 
Assessments
We obtained assessments through an interviewer-administered survey with the mothers.
Independent Variable
The main independent variable was household food insecurity during the 12 months before the interview. We used 2 questions from the Core Food Security Module, 30 the most widely used validated tool in English and Spanish, 31 to measure food insecurity: "We worried whether our food would run out before we got money to buy more" and "We relied on only a few kinds of low-cost foods because we were running out of money to buy food." Responses included often, sometimes, or never true in the last 12 months. Mothers, who responded sometimes or often true to both of the questions, were classified as food insecure. A similar 2-item food insecurity screen was validated among low-income families with young children. 32 
Dependent Variables
Maternal Controlling Feeding Styles
Two controlling feeding styles, restrictive and pressuring, were assessed. Statements were adapted from the Child Feeding Questionnaire (CFQ), which was designed to assess feeding style in mothers of older children 33 and validated in Hispanic populations. 34 Previous factor analysis of these adapted questions demonstrated that both restrictive and pressuring feeding styles remained stable in this younger age group. 35 
Maternal Restrictive Feeding Style
Restrictive feeding style was assessed on the basis of maternal responses to 2 statements adapted from the CFQ: (1) If I did not guide or regulate my child' s eating, he/she would eat much more than he/she should; and (2) I have to be especially careful to make sure my child does not eat too much. Responses to these statements were based on a 4-point Likert scale (strongly disagree, disagree, agree, and strongly agree).
Responses to the statements were scored 1 (strongly disagree) to 4 (strongly agree), and mean scores for these 2 statements were generated.
Maternal Pressuring Feeding Style
Pressuring feeding style was assessed on the basis of maternal responses to 3 statements adapted from the CFQ: (1) I have to be especially careful to make sure my child eats enough; (2) If I did not guide or regulate my child' s eating, he/ she would eat much less than he/she should; and (3) Even when my child seems done, I try to feed him/her a little bit more. Responses to the statements were scored 1 (strongly disagree) to 4 (strongly agree), and mean scores for these 3 statements were generated.
Infant Feeding Practices
Breastfeeding, at the time of the interview, was classified as exclusive breastfeeding, partial breastfeeding (both breast milk and formula), and no breastfeeding (formula only). We also collected the frequency of adding cereal to the bottle or giving juice in the 24 hours before the interview. Because almost no mothers gave juice or added cereal to the bottle in the first 3 months of life, analyses using these variables were restricted to mothers with infants between 4 and 6 months of age.
Perceptions and Attitudes About Infant Weight
Maternal perception of the infant's current weight and her attitudes about the infant's future weight were assessed by using questions adapted from the CFQ. Mothers were asked if they thought their child was currently underweight, overweight, or about the right weight. They were also asked if they were concerned about their infant becoming underweight or overweight in the future. 
Potential Confounders
Infant Characteristics
Statistical Analysis
The data were analyzed by using SPSS version 17.0 (SPSS Inc, Chicago, IL). We first examined bivariate relationships between household food insecurity and maternal controlling feeding styles, infant feeding practices, and maternal perceptions and attitudes about infant weight. These analyses were performed by using independent samples t tests, 1-way analysis of variance, and x 2 analyses. Linear regression models were used to assess the relationship between food insecurity and both controlling feeding styles. Logistic regression models were used to assess the relationship between food insecurity and infant feeding practices, and perceptions and attitudes about infant weight. All models were adjusted for infant age and gender and maternal ethnicity, country of birth, and educational level; models also adjusted for depression to determine whether associations between food insecurity and infant feeding were independent of other common sources of toxic stress. 40 We added an interaction term, which multiplies together the dichotomous variables for depression and food insecurity to determine if depression moderated the relationships between food insecurity and controlling feeding styles. Although maternal BMI was related to food insecurity, BMI was excluded in the reported models because 31% of the mothers did not know their own height. Therefore, BMI could not be calculated for those mothers. However, models that included maternal BMI had similar results. Path analysis was used to determine whether maternal perceptions and attitudes about infant weight mediated the relationship between food insecurity and controlling feeding styles.
In our analysis, we followed Baron and Kenny' s 4-step process for testing mediation hypotheses. 41 Significance values for the standardized indirect effects were calculated with Amos 20 (Amos Development Corporation, Meadville, PA) by using bootstrapping techniques.
RESULTS
Food Security Status
Our sample included 201 mother-infant dyads. Most mothers (83%) were non-US born, with the majority from Mexico (43%), Ecuador (18%), and the Dominican Republic (4%). A description of the sample characteristics according to food security status is provided in Table 1 . Seventy-one (35%) mothers reported household food insecurity. Food-insecure mothers were more likely to be non-US born, have less than a high school education, be depressed, and be overweight or obese than food-secure mothers. (Table 2) . Depression did not moderate the relationships between food insecurity and controlling feeding styles when the interaction term was added.
Food Insecurity and Infant Feeding Practices
The majority (65%) of our sample partially breastfed their infants, and 24% of mothers with 4-to 6-month-olds had introduced juice and added cereal to the bottle. We did not find significant differences in the rates of breastfeeding, introducing juice, and adding cereal to the bottle based on household food security status (Table 3) .
Food Insecurity and Perceptions and Attitudes About Infant Weight
The majority of the mothers perceived their infant to have a normal weight (92.5%). Very few perceived their infant to be underweight (0% food insecure; 4.6% food secure) or overweight (7.0% food insecure; 3.1% food secure). Most mothers (83%) were accurate in their perception of their infant' s weight. After adjusting for confounders, we found no significant difference in the perception of the child' s current weight based on household food insecurity status (adjusted odds ratio: 3.31 [95% CI: 0.63-17.54]). When asked about their child' s future weight, very few mothers worried that their child would become underweight (3.0% food insecure; 5.5% food secure). Mothers from food-insecure households were more likely to worry that their infant would become overweight in the future than mothers from food-secure households (38.8% food insecure; 21.9% food secure; adjusted odds ratio: 2.11 [95% CI: 1.02-4.38]).
Concern About Infant Future Weight as a Mediator
Path analysis was used to determine whether maternal concern about the infant becoming overweight in the Data are presented as mean 6 SD or n (%). a n = 155 with complete child weight and length data (food secure, n = 100; food insecure, n = 55). b Analysis was conducted only in the subset of non-US born mothers, n = 167 (food secure, n = 100; food insecure, n = 67). c n = 141 with complete maternal BMI data (food secure, n = 100; food insecure, n = 41). *Significant at P , .05.
future mediated the relationship between household food insecurity and the 2 controlling feeding styles, restrictive and pressuring. Figure 1 , which depicts the relationship between food insecurity and restrictive feeding style, demonstrated that the 4 standard criteria for mediation were met: (1) food insecurity was associated with restrictive feeding style in unadjusted analysis; (2) food insecurity was associated with maternal concern for infant becoming overweight in the future (the mediator); (3) concern about the infant becoming overweight in the future was associated with restrictive feeding style; and (4) food insecurity was no longer associated with restrictive feeding style after adjusting for maternal concern that the infant will become overweight in the future. The standardized indirect effect was 0.04 (95% CI: 0.01-0.09; P = .009). Figure 2 demonstrated that all 4 criteria were also met for the dependent variable pressuring feeding style with a standardized indirect effect of 0.03 (95% CI: 0.01-0.08; P = .01).
DISCUSSION
In this study of low-income, primarily Hispanic mothers of young infants, we documented that household food insecurity is related to key aspects of parenting that are associated with childhood obesity. Consistent with our hypotheses, we found that food insecurity was associated with increased maternal controlling feeding styles, which are believed to disrupt the child's ability to selfregulate his or her own hunger and satiety. 42, 43 We also found that this relationship was mediated by maternal concern for the infant becoming overweight in the future. Contrary to our hypotheses, we found no differences in rates of breastfeeding, introducing juice, and adding cereal to the bottle based on food security status.
Our findings that food-insecure mothers were more likely to have controlling feeding styles provides a potential pathway through which food insecurity may fit within the model linking feeding style to child obesity. 22 These findings extend into infancy the limited knowledge about food insecurity and feeding styles in older children. 25, 28 Based on qualitative studies reporting variability in a child' s diet depending on the changing influx of food at a given time, 44 perhaps food-insecure mothers with young infants display similar feeding patterns.
They may pressure infants to feed when the food supply is high and restrict feeding when food is not available. Further research is needed to better understand controlling feeding styles in food-insecure households with young infants.
Maternal perception of child weight and her attitudes about the child' s future weight have been associated with controlling feeding styles. Mothers generally use more restriction when they perceive their child as overweight or when they are concerned about the child becoming overweight in the future. 35, [45] [46] [47] [48] Pressuring is more common in mothers who perceive their child as underweight. 35, 45, 47 However, most of these studies have focused on higher income white families who are unlikely to be food insecure. This may help explain the seemingly counterintuitive relationship between maternal concern for the child becoming overweight and pressuring feeding style in our sample. Perhaps in the context of food insecurity, these relationships are more complex. Although food-insecure mothers would theoretically worry that their children would become underweight due to uncertain food availability, they may realize that relying on low-cost foods increases their child' s risk of obesity. Because no other studies have looked at food insecurity and maternal attitudes about their infant' s future weight, further research in this area is needed. OR, odds ratio. -, reference category. a Models adjusted for infant age and gender and maternal ethnicity (Hispanic, non-Hispanic), country of birth (US-born, non-US born), educational level, and depression. b Analysis of juice intake and adding cereal to the bottle was limited to mothers of infants between 4 and 6 months of age (total sample, N = 75; food secure, n = 49; food insecure, n = 26).
Our hypothesis that food-insecure mothers would have increased obesogenic infant feeding practices, such as decreased exclusive breastfeeding, was not demonstrated. Some evidence suggests that food-insecure families encounter greater barriers to exclusive breastfeeding. 49 Other studies suggest that mothers participating in WIC may not exclusively breastfeed as a result of financial incentives to formula feed. 50 We found no relationship between food insecurity and exclusive breastfeeding. It is possible that recent changes in the WIC support packages, designed to increase incentives for exclusive breastfeeding, may have altered the effects of food insecurity on breastfeeding. 51 This study has several limitations. Our results primarily apply to immigrant, low-income Hispanic mothers in New York City and therefore are not necessarily generalizable to other racial, ethnic, or geographic groups. Although our results are consistent with others showing that immigrant households have more food insecurity, 52 we did not find that length of stay in the United States was related to food insecurity. Contrary to a previous study linking depression to feeding style, 53 we did not find this relationship. Future studies are needed to further explore the relationships between food insecurity, depression, and infant feeding. Cultural attitudes may affect how Spanishspeaking people respond to the standardized measures. We addressed this limitation by using measures adapted from surveys validated in Spanishspeaking populations. Another limitation is that we did not collect information about perceived milk insufficiency, shown to be more common in Hispanic populations 54 and which might be associated with food insecurity. Given that maternal feeding practices and styles may vary depending on the infant' s developmental stage, additional research is needed to understand the relationship between food insecurity and feeding styles in families with infants older than 6 months. The cross-sectional design of this study precludes us from making causal inferences.
CONCLUSIONS
These findings demonstrate that increased concern about future overweight and controlling feeding styles represent potential mechanisms by which food insecurity may relate to obesity. Longitudinal studies are needed to determine the role that household food insecurity plays in the development of child obesity and if food insecurity contributes to the disparities that disproportionately affect lowincome Hispanic communities. 20, 55 As policy makers aim to prevent early obesity, it may be important to both decrease the overall rates of food insecurity and reduce controlling feeding styles in families who remain food insecure. As the pediatric community aims to reduce early toxic stress that affects many low-income children, 40 WIC may serve as an opportune place for family interventions focusing on reducing sources of stress. Understanding the role of household food insecurity in the development of child obesity in Hispanic populations would help to inform the design of effective culturally sensitive early obesity prevention strategies.
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FIGURE 2
Path analysis: maternal concern for their infant becoming overweight in the future mediates the relationship between food insecurity and pressuring feeding style. Values shown are unstandardized regression coefficients (B [SE]). a Unadjusted, P =.045; b Adjusted for food insecurity, P = .03; c Unadjusted, P = .03; d Adjusted for concern for infant becoming overweight, P = .07. All of the regression analyses control for infant age and gender and maternal ethnicity, country of origin, education status, and depression. 
